The induction of innate and adaptive immunity by biodegradable poly(γ-glutamic acid) nanoparticles via a TLR4 and MyD88 signaling pathway.
The induction of adaptive immunity through the activation of innate immunity is indispensable for vaccine development. Although strategies for particulate antigen delivery are widely investigated, their immunological mechanisms are unclear. We describe in this study that biodegradable nanoparticles (NPs) elaborated with poly(γ-glutamic acid) (γ-PGA) are able to induce potent innate and adaptive immune responses through Toll-like receptor 4 (TLR4) and MyD88 signaling pathways. The production of inflammatory cytokines from macrophages and the maturation of dendritic cells were impaired in MyD88-knockout and TLR4-deficient mice compared with their wild-types, when the cells were stimulated with γ-PGA NPs. The immunization of these mice with antigen-carrying γ-PGA NPs also resulted in diminished induction of antigen-specific cellular immune responses. These results suggest that γ-PGA NPs have not only an antigen-carrying capacity but also a potent adjuvant function of eliciting adaptive immune responses to the carrying antigen through recognition of the first-line host-sensor system.